Modulation of extracellular signal-regulated kinase (ERK) activity by acute and chronic opioid treatment in neuronal and glial cell lines.
Acute mu opioid application has been shown to activate extracellular signal-related kinases (ERKs) in various non-neural cell lines. However, ERK activation in neuronal cells following acute morphine treatment is more questionable. Moreover, the ERK activation phenomenon observed in vivo after withdrawal of chronic opioids has never been demonstrated in vitro. The goal of this study was to determine if mu agonist treatment induced ERK activation acutely or after withdrawal of chronic opioids in one glial and three neuronal cell lines. We found that acute application of opioids was not able to activate ERK in neuronal cell lines but was able to activate ERK in a glial cell line. In another set of experiments, cells were chronically treated with escalating doses of a mu opioid agonist. After 8 days, the agonist was removed from the media and naloxone applied. Acute ERK activation was not seen in any tested cell line after agonist removal. These findings suggest that opioids may acutely activate ERK in non-neuronal cells, and that the acute ERK activation observed in some brain regions during opioid withdrawal in vivo might be mediated by indirect effects on neuronal cells.